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We	 assess	 an	 unprecedented	 number	 of	 species	 with	 potential	 to	 harm	 EU	
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file	 contains	 the	 following	 corrections:	 one	 deletion	
from	 the	 species	 list	 due	 to	 taxonomic	 synonymy	
(Myriophyllum brasiliensis),	3	re-assignations	to	the	cor-
rect	taxonomic	group	(Codium fragile, Draeculacephala 
minerva and Epochra canadensis)	and	16	orthographic	
corrections	of	species	whose	names	appear	misspelled	
in	the	databases.	These	changes	are	only	minor	and	in	
no	 way	 have	 any	 impact	 on	 the	 conclusions	 of	 the	
main paper].
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1  | INTRODUCTION
The	adoption	by	the	European	Union	(EU)	of	Regulation	1143/2014	
on	 invasive	 alien	 species	 (IAS;	 European	 Union,	 2014)	 is	 the	 most	





























sources	 are	mobilised	 by	 the	 EU	 to	 perform	 risk	 assessments.	 This	
approach	 addresses	 the	 concerns	 expressed	 by	 both	 scientists	 and	
policy	makers	who	welcomed	 the	preliminary	adoption	of	 the	 initial	




for	 risk	 assessment	 through	 horizon	 scanning	 (Roy,	Adriaens,	 et	al.,	
2015),	focusing	on	species	that	are	either	absent	from	Europe,	or	 in	













deserving	 formal	 risk	 assessment	was	based	on	undisclosed	 criteria	





















the	criteria	 for	 species	 choice	and	 screening.	The	 third	 step	was	 to	
review	potential	 species,	 based	 on	 available	 literature	 and	 focusing	
on	 those	 that	 fulfilled	 the	 EU	Regulation	 criteria	 for	 listing;	we	 as-
sociated	each	species	with	a	category	of	 impact,	following	the	prin-





K E Y W O R D S
Aichi	target	9,	alien	species,	conservation,	conservation	policy	implementation,	EU	biodiversity	
strategy,	EU	IAS	regulation,	European	Union,	invasive,	risk	assessment,	species	of	concern
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Twenty-	one	 invasion	 biologists	 and	 senior	 conservationists	 from	
across	 Europe	 took	 part	 in	 a	 workshop	 held	 in	 Seville	 (Spain),	
21–22	January	2015.	Participants	were	experienced	in	addressing	
the	impacts	of	IAS	on	biodiversity	in	several	European	biomes	and	
in	 the	 development	 of	 Risk	 Assessments	 for	 IAS	 (see	 list	 of	 co-	
authors).	They	represented	a	range	of	expertise	on	different	taxa	
and	biome	 types	 and	were	 selected	 favouring	 those	with	 a	 track	
record	 of	working	 in	 the	 interaction	 between	 science	 and	 policy	
as	shown	by,	e.g.,	their	active	participation	in	the	European	Group	
on	 Biological	 Invasions	 (NEOBIOTA),	 the	 IUCN	 Invasive	 Species	










ered	 how	 to	make	 sure	 that	 all	 relevant	 pathways	 of	 introduction	









of	 individual	 threat	 to	 biodiversity	 in	 the	 EU;	 they	 then	 developed	













We	 carried	 out	 a	 desk-	based	 search	 of	 IAS	 databases	 and	 review	
papers	 listing	species	with	 reported	 impacts	on	biodiversity	or	eco-
system	services	 that	might	be	 relevant	 to	Europe.	We	used	 the	 in-
formation	on	 species	 impact	 anywhere	 in	 their	 invaded	distribution	









issues	 (e.g.,	 synonyms)	 so,	 after	 clearing,	 we	 were	 left	 with	 1,323	 
potentially	 suitable	species.	These	were	screened	through	 the	deci-






their	 expertise.	We	 followed	 Branquart	 et	al.	 (2016)	 to	 account	 for	
uncertainty,	 based	on	evidence	of	 the	 species’	 presence,	 impacts	 in	
Europe	and	variability	in	its	behaviour.	To	keep	the	process	simple	and	
in	agreement	with	the	EU	Regulation,	we	limited	the	assessment	of	a	

















Out	of	 the	1,323	species	quick-	screened	 through	 the	decision	 tree,	
900	fulfilled	the	criteria	for	 listing	under	the	EU	IAS	Regulation;	we	
retained	those	and	ranked	them	by	priority	(see	Table	S2).	The	main	
reasons	 for	discarding	 the	other	423	 species	were:	 (1)	being	native	
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THE SPECIES DOES 
NOT QUALIFY
1. Is the species’ natural range completely outside the EU?
5.  Is it having / likely to have a significant adverse impact on 
nave biodiversity, or related ecosystem services?
YES
NO
4.  Has it already established a viable populaon in >one EU MS?
2. Has the species been introduced to the EU?
NO NO
NOT YET
7. Will concerted acon at EU level make a difference in 
prevenng the species’ introducon, establishment or spread?
8. Will lisng of this species induce measures that will prevent, 
minimise or migate its impact?
6. Is the species listed under Direcve 2000/29/EC (plant health) 
or Regulaon (EC) 708/2007 (aquaculture), or a pathogen causing 
animal disease?
The species should go through risk assessment by the following priority year:










Absent 2030 2030 2025 2020 2020
Inial 2030 2030 2025 2020 2018
Scaered 2030 2030 2025 2020 2018
Widespread 2030 2030 2025 2025 2018


















3. Is it capable of establishing a self-sustaining populaon, on the 












widespread	that	 listing	would	be	unlikely	 to	make	any	difference	 in	






26%	vertebrates,	 29%	 invertebrates	 and	40%	plants	 (Table	1).	They	
were	also	well	distributed	across	six	broad	introduction	pathway	types	


























unprecedented	 number	 of	 taxa,	 with	 varying	 impacts	 and	 invasion	
history.	Based	on	published	evidence	of	impact	placed	in	a	basic	“dis-
tribution	×	impact”	matrix,	we	were	able	 to	 rapidly	prioritise	a	 large	
number	of	species.	The	expert	group	advised	against	setting	any	caps	
to	either	the	number	of	species	recommended	for	formal	risk	assess-




ment.	As	 of	 June	 2017,	 48	 of	 those	 species	 have	 risk	 assessments	
available	or	in	progress	and	25	are	included	in	the	current	EU	IAS	list.	
However,	 in	order	 to	keep	 the	process	agile,	we	 recommend	formal	
risk	assessments	of	the	remaining	159	species	before	the	end	of	2020,	
in	time	for	the	planned	review	of	the	application	of	the	EU	Regulation	




cluded	 in	 the	 first	EU	 list)	 so,	 as	of	June	2017,	297	priority	 species	
are	still	pending	risk	assessment.	We	recommend	the	risk-	assessment	








replace	 a	 full	 formal	 risk	 assessment;	 that	 is,	 the	 comprehensive,	
evidence-	based	 process	 that	 enables	 estimating	 the	 probabilities	




to	set	 the	criteria,	 to	establish	 the	methodology	and	 to	 identify	 the	
sources	of	information	but	we	stuck	to	the	information	contained	in	



































European	 taxa	 and	 ecosystems	 (Table	 S4),	 our	 assessment	must	 be	
taken	as	indicative	and	subjective.
Our	exercise	coincided	with	Roy,	Adriaens,	et	al.’s	(2015)	EU-	wide	
horizon	 scanning	 assessment,	 which	 focused	 on	 species	 that	 were	
either	 absent	 from	 the	 EU	 or	 in	 the	 early	 stages	 of	 establishment.	
We	 used	 information	 from	 that	 analysis,	 particularly	 on	 the	 impact	









total %Release Escape Contaminant Stowaway Corridor Unaided
Mammalia	(mammals) 11 40 1 52 5.8
Aves	(birds) 8 61 1 70 7.8
Reptilia	(reptiles) 4 25 1 30 3.3
Amphibia	(amphibians) 3 3 2 8 0.9
Pisces	(fish) 31 28 1 6 7 73 8.1
Tunicata	(tunicates) 16 16 1.8
Echinodermata	(echinoderms) 1 1 0.1
Mollusca	(molluscs) 10 10 31 1 52 5.8
Insecta	(insects) 6 2 95 12 2 117 13.0
Crustacea	(crustaceans) 2 13 2 28 1 1 47 5.2
Myriapoda	(myriapods) 2 2 0.2
Arachnida	(arachnids) 3 4 7 0.8
Annelida	(annelids) 1 11 12 1.3
Nematoda	(roundworms) 2 1 3 0.3
Platyhelminthes	(flatworms) 1 1 0.1
Ctenophora	(comb	jellies) 2 2 0.2
Cnidaria	(stinging	jellyfish) 2 1 3 0.3
Bryozoa	(bryozoans) 5 5 0.6
Ascomycota	(fungi) 1 1 0.1
Spermatophyta	(seed	plants) 9 282 57 4 1 353 39.2
Pteridophyta	(ferns	and	
horsetails)
3 1 4 0.4
Bryophyta	(mosses) 1 1 0.1
Chlorophyta	(green	algae) 3 3 6 0.7
Rhodophyta	(red	algae) 1 5 9 1 16 1.8
Heterokontophyta	(brown	
algae)
3 7 1 11 1.2
Haptophyta	(haptophytes) 1 1 0.1
Dinophyta	(dinoflagellates) 6 6 0.7
Grand	total 74 474 188 148 13 3 900 100
















sity	 and	 ecosystem	 services	 only,	 because	 that	 is	 the	 scope	of	 the	
EU	 Regulation	 and	 because	 evidence	 is	 lacking	 on	 the	 socioeco-
nomic	 impact	of	many	IAS	(but	notice	the	correlation	between	bio-
diversity	 and	 socioeconomic	 impacts	 described	 by	Rumlerová,	Vilà,	
Pergl,	 Nentwig,	 &	 Pyšek,	 2016).	 Species	 on	 our	 priority	 list	 may	
have	different	probabilities	of	being	introduced	and/or	of	becoming	
established,	 something	 that	 should	 be	 determined	 in	 a	 formal	 risk	
assessment.	However,	our	work	 fills	 a	policy	gap	and	assists	policy	
implementation	 by	 proposing	 species	 in	 a	 ranked	 order	 to	 be	 con-
sidered	 for	 risk	 assessment	 in	 the	 recommended	 time	 frames.	This	
is	particularly	 relevant	given	 the	 limited	 resources	available	 for	 this	
purpose	 in	 the	current	national	and	EU	policy	context,	and	the	 im-
portance	of	 optimising	 their	 use.	While	 the	 formal	 risk	 assessment	
of	900	species	will	evidently	take	a	long	time,	our	exercise	facilitates	
the	 process	 by	 providing	 a	 systematic	method	 to	 decision-	making.	
Our	work	may	 also	 help	 identify	 the	 required	 funding	 sources	 and	
relevant	amounts	to	be	mobilised.	This	is	pivotal	to	ensure	that	EU-	
compliant	risk	assessments	are	finalised	in	an	appropriate	timescale.	
The	 European	 Commission	website	 proposes	 supporting	 action	 on	
IAS	 through	 its	existing	 financing	 instruments,	 LIFE,	Horizon	2020,	
Rural	Development	2014–2020	and	Regional	Development	funding	
(European	Commision,	 2016a).	The	ongoing	 LIFE	project	 IAP-	RISK,	
e.g.,	seeks	to	develop	EU-	wide	risk	assessments	for	16	invasive	alien	
plants	by	2017.	The	whole	potential	of	EU	 funding	 should	be	 fully	
explored,	as	the	capacity	to	deliver,	and	therefore	to	prevent	further	





















informing	policy	by	providing	 an	evidence-	based	 framework	 for	 the	






in	 the	 IAS	Committee	established	by	 the	Regulation	 for	 further	up-
dates	of	the	listing	of	new	IAS.	Therefore,	it	will	be	important	that	the	
conservation	and	scientific	communities	not	only	 inform	policy	with	
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Despite	 its	 intended	 simplicity,	 our	 assessment	 provides	 a	wide	
spectrum	 of	 IAS	 in	 a	 ranked	 order	 of	 priority	 and	 points	 to	which	
species	should	be	considered	for	risk	assessment,	to	help	implement	
Regulation	 1143/2014	 effectively.	 Only	 by	 adopting	 a	 comprehen-





Estación	 Biológica	 de	 Doñana	 (EBD-	CSIC)	 and	 the	 IUCN	
European	 Regional	 Office	 kindly	 hosted	 the	 expert	 and	 policy	
workshops,	 respectively,	and	contributed	staff	working	 time	 to	
their	success.	We	thank	the	22	policy	experts	who	took	part	and	
helped	 develop	 the	 policy	workshop	 held	 in	Brussels	 in	March	
2015.	Three	anonymous	reviewers	provided	comments	and	 im-
proved	enormously	 the	earlier	versions	of	 this	manuscript.	P.P.	
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Data	 available	 from	 the	Dryad	Digital	 Repository.	DOI:	 https://doi.
org/10.5061/dryad.5fm00	(Carboneras	et	al.,	2017).
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